A simple procedure for the preparation of S-alkyl phosphorothioic acids (1) involving triethylammonium di-t-butyl phosphorothioate (2) as a thiophosphorylating agent for organic halides has been devised.
The need for a simple and efficient preparative procedure leading to .S-alkyl phosphorothioates (1) emerged from increasing interest in the synthesis and chemistry of thionucleotides which has been aroused in recent years 1 . We wish to report now the successful application of a new thiophosphorylating agent for organic halides, viz. triethylammonium di-t-butyl phosphorothioate (2), which appears to be a reagent of choice for the direct preparation of free S-alkyl phosphorothioic acids (1). are colourless or pale-yellow, syrupy liquids of disagreeable odour. Because of their instability even at ambient temperature, they were characterized as dicyclohexylammonium salts (4) obtained by the action of dicyclohexylamine on benzene solutions of the freshly prepared corresponding acids 1.
Yields, melting points and analytical data of the salts 4 thus obtained are summarized in Table I .
They are colourless solids, almost insoluble in all known solvents and perfectly stable at room temperature. As shown by elemental analysis, they are satisfactorily pure when extracted with boiling acetone and dried, but they cannot be subjected to further purification by crystallization owing to their insolubility.
As dicyclohexylammonium 5-alkyl phosphorothioates (4) could not be characterized by n.m.r.
and their i.r. spectra were found to be of practically no diagnostic value, the structure of some intermediately formed 5-alkyl di-t-butyl phosphoro-
thioates ( All i.r. and n.m.r. spectral assignments, summarized in Table II 
